INTRODUCTION
The chronic inflammatory bowel diseases (IBD), which include the Crohn's disease (CD) and the ulcerative colitis (UC), are chronic diseases of the gastrointestinal tract, the unknown etiology and not enough clarified pathogenesis which usually begins in early adulthood. The course of IBD is unpredictable and characterized by episodes of relapse and remissions. Incidence and prevalence of IBD have increased in all of the regions of the world (1), including the Eastern Europe (2), thus becoming a significant health issue. Based on the current knowledge, IBD is the result of interaction between the genetic predisposition and the environmental factors (3, 4) . The holistic biopsychosocial model of the disease (5) observes the impact of the psychosocial factors on the occurrence and the course of the disease. According to the latest European Crohn's Colitis Organization (ECCO) guidelines, there are no reliable data on the correlation between the psychosocial factors and the IBD etiology, but they could affect the course of the disease (6) . Although the results of the recent studies are controversial, a large number of them shows that stress, anxiety and depression are risk factors for the disease relapse (7), low health-related quality of life (8) and low adherence (9) .
The personality are significant predictors of the psychosocial functioning and physical health. The personality traits, being the basic units of the personality structure, can be defined as the biologically determined predispositions of an individual for relatively permanent thinking patterns, feelings and behaviour in similar life situations. They can be evaluated through the personality inventory in which they have been structured into domains (10) . The Five Factor Model (FFM) of personality is nowadays a predominant paradigm in the personality psychology. The model assumes the existence of the five basic personality dimensions (Neuroticism, Extraversion, Openness, Agreeableness and Conscientiousness), seen as the five biological dispositions (10, 11) . Also, the major effects of individual traits may be modified through their mutual interaction (12) . However, the FFM does not include the adaptively important phenomena of behavior, which would suggest the existence of a special regulatory mechanism, outside the premises of the FFM, but which lies in the basis of integration/disintegration of the psychic processes. For the purpose of a more detailed exploration of the basic personality structure, FFM has been supplemented with the Disintegration as the sixth, basic dimension of personality, which refers to the psychosis proneness (13) . Thus, within this model, the basic personality structure has been defined by the Five Factor Model (11) and Disintegration (13, 14) .
A number of studies within the health psychology suggested that the personality traits significantly correlate to the various health aspects and reactions to the disease including the somatic complaints, reaction to stress, anxiety, depression and the coping strategies (15) . Numerous studies of the personality traits of those suffering from IBD and their relation to the psychological factors which affect the course of the disease give controversial results (16, 17, 18) . According to the available knowledge about the relations between the personality traits and the psychosocial functioning of the patients on the one hand and the effect of the psychosocial factors on the course of IBD on the other, further research of the personality traits are necessary among those suffering from IBD.
The aim of our study was to investigate the personality traits of patients with IBD in the remission.
MATERIAL AND METHODS

Study design/Setting/Participants
The study was designed as an observation cross-sectional and was conducted in Clinical Hospital Centre Zvezdara in Belgrade, Serbia. The sample consisted of 150 patients with IBD and it was divided into two subgroups according to the type of diagnosis: UC (N=76) and CD (N=74). The inclusion criteria were: age from 18 to 65 years, diagnosed as UC or CD in the remission confirmed by gastroenterologists (based on recommended clinical, radiological, endoscopic and histological criteria (3, 4, (19) (20) (21) , the absence of other chronic diseases, the absence of current or previous psychiatric morbidity and treatment, the ability to fill in the questionnaire and accept participation in the research. The exclusion criteria were: CD or UC in the relapse confirmed by the gastroenterologist (19) (20) (21) , the presence of other chronic somatic illnesses, inability to fill in the questionnaire (illiteracy, blindness, significant mental handicap), and rejection of participation in the study. Patients who met the inclusion criteria were invited to participate in the study and received verbal and written information about the study. All patients are provided written informed consent before enrolling in the study.
Data sources/Instruments
Sociodemographic data (gender, age, education level, employment status, marital status, children, place of residence) and disease-related data (type of diagnosis, age at diagnosis, duration of the disease, the total number of relapses since the onset of disease), were obtained from the hospital medical records. The personality traits related data were collected using the self-report forms of the instruments:
The Revised NEO personality inventory (NEO PI -R)
The questionnaire was designed to operationalize the Five Factor Model (FFM) of personality (11, 22) . NEO PI-R measure the five broad basic dimensions (domains) each of Likert type items. DELTA 10 has shown to be a sound measure of Disintegration (14) .
Statistical analysis
Descriptive statistical measures were calculated and presented for all relevant sociodemographic and disease-related characteristics, as well as each personality domain and facet. Data were presented as arithmetic mean ± standard deviation for continues variables and as absolute number and percentages for discrete variables. In all analyses, two-tailed tests were used. P values estimated by independent sample t-test for equality of means and by Chi-squared test to compare proportions. Normality of the distribution was tested using the Kolmogorov-Smirnov test. The α -Cronbach alpha used to measure reliability of the instruments. The stepwise discriminant canonical analysis was used in order to examine personality-based differences between UC and CD. In order to make a comparison between personality traits of IBD patients and the general population a series of t-tests were calculated for each personality domain and facet, along with Cohen's effect size measure. For the purpose of this analysis we used data obtained on the IBD patients within this study as well as the normative sample data (23, 14) . Following mean differences calculation for each domain and facet, due to multiple comparisons made Bonferroni correction was used. The data were analyzed using IBM SPSS 21 statistical package.
Ethical Consideration
The study was approved by the local Research Ethics Committee of the University Clinical Hospital Center Zvezdara, and by the Ethics Committee of the Faculty of Medicine, the University of Belgrade, Serbia (No. 29/II-18). Written informed consents were obtained from all participants in this study. The study was conducted in accordance with the Helsinki Declaration.
RESULTS
The study involved 150 IBD patients of both genders (49.3% females). The sample consisted of two subgroups of participants according the type of diagnosis: UC (50.7%) and CD (49.3%). The socio-demographic characteristics of the whole sample and two subsamples are provided in Table 1 . The majority of the whole sample consist of the secondary school graduated (52.0%), and university educated individuals (36.7%), while a smaller part of the sample reported finishing only elementary school (4.0%) or higher school (7.3%). Sixty-seven percent of participants are employed, 28.7% are unemployed, while 4.7% of participants are retiree. The majority of participants are married/cohabiting (44.0%), 38.7% reported not being married, while 15.3% of them are divorced/separated and 2.0% are widower. The majority of participants are living in urban area (96.0%). As shown in the Table 1 , there were no significant differences between UC and CD subsamples with respect to socio-demographic characteristics (p 0.05).
Table 1 about here
The disease-related characteristics of the whole sample and two subsamples are provided in Table 2 . There were no significant differences between UC and CD subsamples with respect to age of onset of disease, disease duration and total number of relapses from onset of disease.
Table 2 about here
The descriptive characteristics of NEO PI-R and Disintegration domains and their respective facets for the whole sample (IBD) and subsamples (UC and CD) are summarized in Table 3 . The α -Cronbach alpha used to measure reliability of the instruments.
Table 3 about here
The differences in NEO PI-R and Disintegration scores between whole sample (IBD) and the normative sample of Serbia (23, 14) are provided in Table 4 
Table 4 about here
In order to examine which traits discriminate the best between two subgroups of patients, the stepwise discriminant analysis was conducted, with facets of NEO PI-R and DELTA10 taken as predictors of the diagnostic group. Since Box's M test indicated equality of population covariance matrices [Box's M = 13.611, F (15,88054.71) = 0.875, p = 0.593], the analysis is carried out using within-groups covariance matrices. Results have indicated a significant canonical correlation (Table 5) . Table 5 
about here
Variables that have shown to add predictive power to the discriminant function are presented in Table 6 . The facets that adds the most to the discriminative power is the General Executive Impairment facet, followed by Warmth, Self-Discipline, Depression, and Mania facets. UC group, in contrast to CD group is characterized by elevated levels of General Executive Difficulties, accompanied by higher levels of Warmth and SelfDiscipline, and lower levels of Depression and Mania.
Table 6 about here
Centroids for the UC and CD groups were 0.495 and -0.509, respectively. In all, results have indicated that two groups can be distinguished based on their personality traits.
Table 7 about here
The proportion of successful classification of the cases into diagnostic groups using discriminant function was overall at the satisfying level -70.7% (table 7) .
DISCUSSION
In this study we investigated the personality traits of IBD patients in remission, whereby applying the Five factor + Disintegration personality model. The study was carried out both for the entire sample of IBD patients as well as for the two subsamples separately (UC and CD). The personality traits were examined both at the domain-level and at the facet-level.
Although the interest for the characteristics of persons suffering from IBD has been present since the first half of the 20 th century, the findings are contradictory, which might relate to the methodological and conceptual limitations. The previous studies have used various methodological approaches (mixed sample of both UC and CD, children and adults, patients in remission and in relapse), various theoretical personality models and various instruments for measuring personality traits. Also, in previous studies, the personality traits were analyzed solely at the domain-level, whereas in some studies, only selected personality traits were observed (most often the extraversion and neuroticism). All of the aforementioned makes the comparison of results more difficult. To the best of our knowledge, the present study is the first to use the full FFM and Disintegration trait to investigate the patients with IBD. However, there are a large number of studies which confirm the connection between the personality traits and those psychosocial factors which have been proven to influence the course of the chronic diseases in general, and therefore the IBD as well.
The findings of our study suggest that the IBD patients differ from the normative sample in Serbia, in regard to the personality structure. The IBD patients have higher scores in the domain of Neuroticism, especially on Anxiety facet. Such findings are in compliance with those which other researchers have obtained, which imply that the high scores of Neuroticism were observed in 70% of patients with UC, and in 62% of patients with CD (16) . Neuroticism, defined as the tendency to experience negative emotions (such as fear, sadness, anger, guilt) is related with vulnerability to stress and specific disposition to depression (24, 25) , anxiety (26) and other mental disorders (27) . The high Neuroticism is also associated with less adequate emotion regulation and ineffective coping (27, 28) .
Earlier researches have shown that IBD patients are at risk of high frequency of mental disorders (29) , especially anxiety and depression (7, 29, 30) . Among IBD patients, depression and anxiety are associated with frequent relapses, hospitalizations, operations and low quality of life (31), due to which many authors suggest the routine screening to anxiety and depression, aimed at early initiation of their treatment (32) . We can assume that among IBD patients who have high scores on Neuroticism, there is a high risk of developing anxiety and depression. Therefore, it might be that early detection of this risky group of patients, prior to the occurrence of symptoms of anxiety and depression, has enabled adequate prevention of mental disorders and improvement of the course of the disease (33) .
At the level of other NEO PI-R domains we have found no significant difference between the IBD patients and the general population. We did find out that the IBD patients have lower scores at Extraversion and Openness domains as well, but not statistically significant.
However, these findings can be of practical significance, since some studies show that among personality traits, neuroticism and extraversion had the highest effects on wellbeing (34, 35) . Although other researchers did discover significant difference between the IBD patients and the normal group for other domains (e.g. lower extraversion and openness), we cannot compare these findings with ours since various tests for the assessment of personality have been used.
At the level of facets, we have found out, in comparison to the general population, that the IBD patients have lower scores at the following facets: Warmth, Excitement Seeking, Positive Emotion and Actions, and higher scores for Anxiety, Assertiveness, Tendermindedness and Dutifulness. Among IBD patients, we have also discovered high scores for Impulsiveness and Vulnerability, but the differences in comparison to the general population were not significant. Low Warmth was connected to difficulties in establishing emotional connections and poor friendly compassion towards other people and can be predictor of low social support and a bad doctor-patient relationship. Low Excitement Seeking is related to the decreased desire for excitement and stimulation and can be connected to old age and behavior related to a life burdened by a chronic condition. Low Positive Emotion is in relation to a low tendency to experience positive emotions (e.g. happiness, love) and is also associated with increased risk of developing chronic conditions (36) . Low Actions, which refers to preference of familiar patterns and routine and dislike of changes, is often seen among people who have been suffering from chronic diseases for a longer period of time. Also, those who scored lower on Positive Emotion and Actions had more chronic diseases (36) . High Assertiveness is connected to strength and social domination whereas Tender-Mindedness is connected to sympathy and care for other people. High Dutifulness is in relation to scrupulosity and abiding by rules and moral obligations, which in favorable combination with other facets can result in better adherence.
In our study, the IBD patients have shown lower scores in the domain of Disintegration in comparison to the general population. There are no published studies which have investigated this personality dimension among IBD patients. Lower scores at Disintegration imply that IBD patients are less prone to psychotic-like experiences than the general population.
We have not found a difference between UC and CD patients at the level of observed domains. This is in compliance with the results of previous studies which show that these two IBD diagnostic types are no different in personality structure (16, 37) . In one of the studies (16), a higher level of Neuroticism and Extraversion were observed in patients with UC, whereas the patients with CD exhibited a higher level of Openness to experience and Agreeableness, but these differences were not statistically significant. However, when comparing UC and CD at the facet-level, it turned out that the differences between UC and CD do exist and that they can have a practical significance. The dominant difference refers to the GEI facet within Disintegration: the patients with UC have more obvious executive dysfunctions, than the patients with CD. The contribution of other facets in deciphering UC from CD is lower. The patients with UC have higher scores at Warmth and Self-Discipline facets, which could mean that the UC patients are more sensitive to the lack of social support and have a higher tendency to low adherence than the CD patients. We have also found that the patients with UC have lower scores at Depression and Mania facets, which suggested that UC patients are more prone to mood swings, i.e. they are more prone to the cyclothymia than the CD patients.
So far, the studies that dealt with researching persons suffering from chronic diseases were mostly focused on the domain level. Our findings show that certain differences can be discovered only at the facet-level., and that facet-level associations can go in opposite directions and obscuring the effect at the broad domain-level. This implies the significance of analysis of personality structure at the facet-level as well, which is in compliance with the recommendations of other authors (35) .
The limitations of our study refer primarily to a relatively small sample and the results that we have obtained should be confirmed in studies involving larger samples. Our sample comprised of patients from one reference tertiary centre, which disable generalization of results. Also, patients who have been previously on psychiatric treatment have been not included in the study, as well as persons in the relapse, which has mitigated the difference between our sample and the general population. The limitations of our study refer to its design as well (observational study). The future prospective studies would enable the research of impact of personality traits on the course of the disease, as well as the observation of changes in personality traits during the course of the disease. Researching the correlations between the personality traits and psychosocial factors which are proven to affect the course of the IBD (anxiety, depression, coping) are also necessary.
In case of theoretical implications of our study, they primarily refer to the necessity of researching the personality traits not only at the domain-level but at the facet-level as well.
Given that we have found significant differences between IBD and the general population, at the level of Disintegration, the observance of this dimension is also important, in future researches as well. A larger number of studies in this field and the comparison of their results could enable the conceptualization of a specific type of personality, suffering from IBD, which would be more vulnerable and prone to a worse course of the disease. In that sense, the interdisciplinary cooperation is necessary among the gastroenterologist, psychiatrist and the psychologist.
Examination of personality of IBD patients has important clinical implications. The routine application of personality tests among IBD patients, especially immediately upon setting the diagnosis, would enable early detection of those patients who are at a greater risk of anxiety, depression and inadequate coping, compared to their personality traits. Thus detected patients would be the focus group for various forms of psychosocial interventions, psychotherapy and possibly pharmacotherapy. Consequently, anxiety, depression and inadequate coping would be prevented, which would prevent their negative impact on the course of the IBD.
CONCLUSION
We found that based on personality traits, the IBD patients differ from the general population in the domains of Neuroticism and Disintegration. At the level of other domains, we have found no difference, but the difference was found at the level of facets, to which they belong. Among patients with UC and CD, we have found no difference at the domain-level, but we did discover it at the facet-level, predominantly at GEI within Disintegration. Screening of the personality traits can be used to early detection of IBD patients who are at a greater risk for mental disorders and bad psychosocial functioning.
Thus patients would be the focus group for early psychosocial interventions, psychotherapy or pharmacotherapy which would prevent anxiety, depression and inadequate coping. In accordance with proven relationships between personality and psychosocial functioning of IBD patients, implementation of these procedures can improve the course of the disease. 
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